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PREPACE 


In the early 1960's, the Navy paid approximately 
$120,000,000 to have the carrier USS KITTY HAWK built at the 
lowest contractural bid of a private shipbuilder, It required 
an additionsl $60,000,000 in repair costs immediately following 
the ship's delivery to the fleet to make it operational. 
Similarly, the Navy is now paying one-half million to one million 
dollars each to repair several ruided missile destroyers. Since 
the time interval between the shipbullder's delivery of the ship 
to the fleet and the regular shipyard overhaul was relatively 
equal in all cases, the question arises as to how and why such 
situations coms to be, 

This thesis will attempt to exnolain naval shipbuilding 
management issues and functions, and deal with the problem of 
analyzins and interpreting a shin's lifetime buildings and repair 
costs. Its purpose is to show the reléetionship and importance 
these issues and functions have ona ship's lifetime building 
end repair costs, and also to show the sienificance of government 
policy and decision making in recornizine and maintaining the 
quality of work performed at the shipbuilding yard. Twe quese 
tions sre discussed: What ere the Navel shipbuilding manarement 
issues and functions influencing a pruided missile destroyer's 
lifetime building and repair costs? and, Does the quality of 
work performed at the shipbuilding yard have a major bearing 


on the repair costs during the life of a ship? 
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The dollars required for naval shipbuilding are provided 
dy the zovernment. How does planning for financing naval ship- 
building and repair costa relate to the scovernment budret? 
Chanter I is concerned with shipbuilding manarement as part of 
the budest process. It discusses the budret as a tool of 
shipbuilding manarvement, the shipbuilldins budeet cycle in the 
prevaration and review stames, and finally the classification 
of shinbuilding within defense prorranming. 

An adequate information system is essential not only 
for accountability but also for controllins chinbuillding expen-e 
Gitures. Do present day methods control shipbullcing expendi-~- 
tures? Chapter II describes the present ways in which the 
Bureau of Ships controls shipbuilding expenditures. A survey 
is presented on the current use of automatic dataeprocessing 
in the Bureau of Ships as pert of the shipbuildinre information 
systenr. 

The major caterories of building and repair costs during 
&@ shipts lifetime can be measured and compared. The means of 
converting dollars input to ship outrut is highly dependent 
on the quality of shipbuilldinr craftsmanship. What policy and 
statistical decision making implications at the bureau ievel 
do these costs have on the quality of shipbuilding craftsmane 
ship? Chapter III discusses the manarement issue cf measuring 
and comparing building and renair costa and the function of 
statistical decision making. In dealing with the quality of 
work performed at a shipbuilding yard, a description of the four 


major caterorites of buildine and repair costs is presented, 
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An analysis and ccemparison of these costs and their relationships 
to the quality of work nerformed and reprir costs is made here. 

The cutput of dollars spent on naval ships is repre- 
sented in the shin and its crew, The commanding officer can 
have a powerful influence on the efficient use of a ship and in 
turn lower repair costs. The importance of this shipboard 


ormanization issue is mentioned, 
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CHAPTER T 
THE BUDGET AND SHIPBUILDING 


Naval shipbuilding manarement + 4s concerned with the 
Federal Budrvet as a tool for planning its finances. A study of 
the shipbuildine budret cycle 18 presented to shew how and by 
whom it is prepared and reviewed. Further, a classification of 
the shipbuilding vcroerram within Defense Prorramming describes 


another aspect of planning for financing naval shipbuilding. 


Shipbuilding Buceet as a Tool 
Burkhead says that the word budreet originally meant the 


money bag or the public purse, which served as a receptablie for 
the revenue and expenditure of the state. The term came to mean 
the documents which were contained in the bageethe plans for 
government finances submitted for the approval of the lerise 
lature.° 

The budget is an instrument in the shirnbuildinre manare]e 


ment of a covernment's economy and reflects the relative 








“wekechact ie the sclence and the art of the direction 
of an enterprise throush planning, orranizing, coordinating 
and controlling of its human and material resources toward the 
attainment of pre-determined objectives. L. W. Wallace, 
Too Manarement Seminar of the U. S. Army Mansrement Enrinesring 


rainine Agency, October 1961, 





“Jesse Burkhead, Government Sudretinge (New York: 
John Wiley & SOnB, Lae, 2 » Pe r) 
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2 
distribution of economic and political factora within a rovern- 
ment such as the cost of ships and the shipbuilding budret 
process. 

Wildavsky looks at the budret not only as 8s document 
but also as a contract, ~ Conrress and the President promise to 
Supply shipbuilding funds under epecified cenditions, and the 
Bureau of Ships agrees to utilize them as arreed upon. 

A shipbuildine budret in a government sense lacks the 
market as @ guide end the eocal of profit for the organization 
ana disciplining of its efficiency of resource allocation and 
rules for decision=emakine. However, as Colm has surrested, 
in terms of the budget principle: 

The essence of the budeet principle is that the services 
in this sapneres sre determined not by profit exnectation 
and the willingness of individuals to spend their money 
for the purchase of such services, but by decisions 
reached throurh political and administrative procedures 
and based on common seccial objectives, 


Thus, the sovernment shipbuilding budret is not entirely of 


the same nature as the business budget. 


shipbuilding Budret Cycle 


The complete shiphuildins and conversion cycle as part 
of the federal spending or budget process includes four main 
budgetary ohases: (1) preparation, (2) authorization, (3) 


execution, and (4) eudit.> The discussion here is confined to 





Laaron Wildavsky, The Politics of the Budreetary Process 
(Boston: Little, Brown and Company, inc., 1964), p. 1. 
2Gerhard Colm, "Why Public Pinance?" Essays in Public 
Finance and Fiscal Policy (New York: Oxford University Press, 
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3 
the first two: how shipbuilding expenditure requests are 
prepared in the executive branch, and how they are then examined 
and passed upon by Conrreses. 

Nationel security policies (functional classifications), 
are first arproved by the President and provide the broad policy 
guidance in security considerations. These are transmitted to 
the Secretary of Defense, to the Joint Chiefs of Staff and to 
the Secretary of the Navy. The Joint Chiefs of Staff develop 
supporting military plans (Joint Plens) which list the forces 
to be provided and the wissions and tasks for each command for 
the fiscal year. The Chief of Naval Operations, in consonance 
with expressed policy, prepares plans to support Joint Plans 
and other directives from the Secretary of the Navy and higher 
guthority. This ruidance from the Chief of Naval Operations 
becomes the basis for the formulation of the shipbuilding 
appropriation, + 

The formulation of the Shipbuilding and Conversion, 
Navy approrvriation originates within the Standine Committee 
of the Office of the Chief of Naval Operations. Approximately 
two years prior to the start of a budest veer, this Standing 
Committee formulates a tentative annual plan for ships and 
revises the five year force structure and financial plan fer 
shipbuilding and conversion. This revision is based on recome 


mendations from the sponsor of the shipbuilding eppropriation, 





ly, S., Department of the Navy, Bureau of Shins and 
Office of the Comptroller. Procurement and Production Program 


and Shipbuildines and Conversion ecember, » Pe 4~3. 
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4 
the Deputy Chief of Naval Operations (Fleet Operations and 
Readiness). This office is the ultimate user of ships and 
therefore is presumed to know how many ships and what types are 
needed to carry out the Navy's mission, 

Lonr=range planning documents, lone range requirements, 
and long range objectives, budgetary guidance and informal cost 
estimates interrelate to set the stage for initiating the 
shipbuilding appropriation about 16 months before the budget 
year. 

The guidance received by the technical bureaus from 
the Chief of Naval Operations is contained in the Navy Annual 
Program Objectives document. This is sent to the Bureau of 
Ships for use in preparing the shipbuilding appropriation about 
15 months in advance of the budget year. The Program Objective 
is the annual increment of the projected program objectives 
(Five Year Force Structure and Financial Planning) adjusted as 
necessary to reflect the Secretary of Defense's anticipated 
annual budgetary guidelines. The number, types, and estimated 
costs of ships for new construction and conversion are listed 
in the Annual Program Objectives, 

The shipbuilding budget preparation culminates at the 
presidential level in January six months before the start of 
the fiscal year, after successive reviews by the Bureau of the 
Budget, the Department of Defense, and the Department of the 
Navy. It is characterized by a floweup and flow-e-back of 
decisions. 


The general time frame of the interplay among the 
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5 
Buresu of Ships, Bureau of the Budget, and the President 
(Executive Staff) can be deseribed in six steps. (1) At 
approximately 16 months before the fiscal year starts, the Bureau 
ef Ships submits formal estimates to the Bureau of the Budret 
after deliberations between both arencies cf seven months or 
more . 

(2) At approximately 13 months before the fiscal year 
starts, the Bureau of the Budret reviews the budgetary outlook 
with the Treasury and Economic Advisers and determines recom- 
mendations on the Bureau of Shin's shipbuilding formal estimates 
to the President. 

(3) Twelve months before the fiscal year starts, the 
President with his Executive Staff receives the Bureau of the 
Budget's recommendations, reviews them, and decides on the 
dollar amounts shipbuiliding will obtain. 

(4) Approximately nine months before the fiscal year 
starts, the Bureau of Ships revises its estimates to conform 
to the President's decisions after vetting his verdict on any 
Bureau of Ships appeals. 

(5S) Approximately seven months before the fiscal year 
starts, the Bureau of the Budget arain reviews the economic 
outlock and shipbuilding policy with the President. 

(6) Approximately six months before the fiscal year 
starts, the President with his Executive Staff makes final 
revisions and approves the budret message which includes a 
summary and analysis of the shipbuilding program, In January 


the President transmits his budret to Conrress. 
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6 

Once it is presented by the President, the budget has 
to pass throurh the lerislative branch for final implementation. 
However, the Congress of the United States does not review the 
President's shipbuilding policy in its total dimensions. No 
occasion is provided for an examination of agrrerate revenues 
and expenditures, nor for the interrelation of expenditure pro- 
grams with the shipbuilding program, The term authorization, 
which in most covernments would embrace both revenue messures 
and appropriations, in the United States rovernment applies only 
to the expenditure side of the shipbuilding program, + 

The crux of shipbuilding spending authorizations by 
Congress lies in the appropriating process. Jurisdiction for 
committee handling of shipbuilding aprronriations matters is 
in the hands of the two appropriations committees, House and 
Senate. Both committees are subdivided into 13 subcommittees; 
one subcommittee deals with the particular parts of the ship- 
building appropriation, The scope of neither the House nor the 
Senate appropriations sub-committees corresponds exactly with the 
jurisdiction of the legislative "standing committees" which must 
first approve the subdstantive shipbuilding programs before the 
shipbuilding appropriations committee is called on to review 
and approve spending requests. 

The path of the shipbuilding appropriation proposals 
during the Congressional review starts in the House Appropria- 


tions Committee. The appropriation proposals contained in the 


lropert W. Schleck, Controlling Federal Expenditures 
(New York: Tax Foundation, Ine., December 1963), p. 20. 





j — ee or far! | 
7 Mo eT ee ee ee ee jos 
ae ptr ary rh Pe Peetet qe Ne emer me), ttt ne 
Remeber as me tlie ted mw time + | mh tee 
Pars, & eetneep pe a a 
weg oust limes So been emede, eae ey ree, peel 
ee ee 
 ONETET Ge AE ET ch Gomme ty 1 see 
rime walle Timon A NARt bx a ht att al obemte 
. veMTorTs GUMAteeNRG Bf ante Peunnanenie Bf 
© naDt ta) SyLenme ARhemame teeth THOMN MR te Rove all 
VR cer, ery ed © 
gh RA SEAR mmmne TRC fer en ttbnee 
Are Oaeey pee tseee= motes rmmare mob ah Th 
(age temame C1 eos whiziong erg sanhdbame lah 
onlen el we eee Tec eed bree ont de atk 
‘DER pe tame eh eming A eee OF ape. 
ee eta ee 
Heme in hame Pend Ad Samy ASANO FOTO ALeIm ae 4 
ee ee ee 


7 myers ee) ee 
ee 
MAMEOPTY aPSenp emer paiaypccnion ate So WE a 


Re. pe 7 ol or qnte teceer (aap 
















= 
7) 


. 4 







































nee + eee 
ey eee 





7 
President's budret are divided into nart of an individual 
appropriation bill. After subcommittee decisions have been made, 
the shipbuilding bill is acted upon by the full appropriations 
committee and then by the House, After the House version of 
a shipbuilding appropriation bill reaches the Senate, it is 
handled in parallel fashion, If the amounts approved by the 
House and the Senate differ, a conference committee must recon- 
cLle the differences. The conference committee is empowered 
to adopt a final figure between the amounts approved by the 
House and Senate; the decision is then reported back to the full 
membership of both houses. Occasionally one body will send the 
bill back to conference with instructions for further discussion. 
Ordinarily, however, the original conference decision 1s accepted 
as reported, 

Normally in the United States rovernment, the autheriza- 
tion of a program by Conrreszs precedes the appropriation of 
funds for the program. The Department of the Navy and the Bureau 
of Ships are established by statute and endowed with responsi- 
bilities which may be specifically or broadly defined by statute. 
Where responsibilities are specifically defined, the authorizing 
statute, in effect, controls program level and appropriation. 
Where responsibilities are broadly defined, decision-making in 


the appropriating process is correspondingly broad. 





sregislation written in specific terms limits the 
legislative appropriations committee decision making marrin 
and approval of such financial authorization is routine. An 
example is the agricultural price support programs which are 
controlled by statutes that prescribe the level of support to 
be undertaken and authorize the Commodity Credit Corporation 
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Legislation written in broad terms, which shipbuilding 
normally fits into, rives the legislature's shipbuilding 
appropriations committee considerable decision making latitude, 
Approval of financial shipbuilding authorization is made only 
after the committee, in effect, filisa in the details of the 
original legislative intent, and these may be very significant 
Getails. Once broad term shipbuilding appropriations are in 
operation, the administrator of the program, the Bureau of 
Ships, must return to the legislature for an annual review and 
shipbuilding authorization, The Bureau has had experience in 
the implementation of the original lerislative intent as expressed 
in the shipbuilding statute and in the shipbuilding authorization. 
The results of this experience and the Pureau Chief's proposals 
for its interpretation and modification are reviewed by the 
shipbuilding appropriation committee, The interrelationship 
among the original shipbuilding legislation, the subsequent 
budget authorizations, and the actions and proposals of the 
Bureau of Shipse-this continuous interpretation and reinterpreta- 
tion of legislative shipbuilding intent--illustrates the con- 
tinuous overlap of the Bureau of Ships and legislative authority. 

The relationship between the basic shipbuilding statutes 
and the shipbuilding authorization for the Department of Defense 
and in turn the Shipbuilding and Conversion, Navy Appropriation 
title is broad. These statutes very seldom specify the number 


of ship crews to be maintained in any one year, the number of 





to make the necessary farm prices at that level. See Jesse 
Burkhead, Government Budgeting (New York: John Wiley & Sons, 
Inc., 1956 S Pe ® 
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9 
ships to ve floated, or the number of missiles to be kept 
operative. These decisions are made in large measure by the 
appropriations committees, after examining the shipbuilding 
program of the Department of Defense, hearing the testimony 
of the Bureau of Ships Chief and reviewine the operating 
experience of the Bureau in the Navy Department, and relating 
defense shipbuilding expenditures to overall budgetary requests 
and revenues, 

Specific statutes affecting the Shinobuilldineg and 
Conversion, Navy Apnropriation Title are the Washington and 
London Naval Limitation Treaties of 1922 and 1930, and the 
Vinson-Trammell Act of 1938 and 1940. These involve the basic 
tonnags authorization for naval ships. Also, because of the 
replacement feature of the latter act, a considerable unobli-~ 
gated warship tonnage authorization today is in excess of two 
and one-half million tons. Public Law 86-149 requires the 
Secretary of Defense to submit detailed information in support 
of authorization requests, Title 10 United States Code, Chapter 
633 provides the general authority for the disposal of Navy 
shins. Title 10 United States Code 7298 gives authorization 
to the President for conversion and modernization of naval 
ships after Congressional review, 

The shipbuilding authorization bill that provides for 
construction and conversion of naval ships is of the lump-sum 


dollar type. After presentation of the bill to Congress by the 


Ly, S. Department of the Navy, Bureau of Ships and 
Office of the Comptroller. Procurement and Production Program 
and Shipbuilding and Conversion. (December, 1961), p. 52. 
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10 


Secretary of Defense, the appropriations committees hold hearings 


and examine each of the major weapons on each ship for which 
authorization of appropriations is requested, Characteristics 
and capabilities of each weepon system on a ship are reviewed 
in light of the planned utilization within the Defense force 
program structure. Changes initiated by the committees are 
reflected in an adjustment of the lumpesum contained in the 


bi11,2 


Classification of Shipbuilding and Defense Prorramming 
The classification of shipbuilding information is 


essential for defense programming, Shinbuilldine budret data 

on expenditures ocr approrriations must be organized in such a 
way that their aignificance may be understood and comparisons 
facilitated, Shipbuilding classification is a means of observa- 
tion and gives information on shipbuilding operations and the 
forms and structure essential for analysis and inference. It 

is the structural key to conscious and rational government 
decisions. The search for an ideal single shipbuilding classi- 
fication for the budret for different classes of ships appears 
to be a mistaken and fruitless search, 

Shivbuilding activity is conducted by the Defense 
Department and the Department of the Navy, chiefly through the 
Bureau of Shivs. Shipbuilding prorram authorizations to the 
Department of the Navy and shipbuilldins appropriations to 


conduct these programs, are made by the lesislature. Shipbuild- 
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pie 
ing programs must be administered legally, that is, in 
conformity with constitutional and lerlislative requirements, 
The prorram is the operational center of the Department of 
Defense and shipbuilding activity. 

To satisfy lerislative anslysis of shipbuilding programs, 
Classification has been broadened to three caterories: funce 
tions, organizations, and objects. <A funeticnal shipbuilding 
Classification is concerned primarily with governmental 
expenditures and is designed to facilitates shinbuilldine program 
formulation at the chief executive's level and the level of 
legislative review. The functional shipbuilding classification 
sets forth, on the expenditure side, the broad shipbuilding 
prerrams which the zovernment is conducting, in terms of the 
national interest being served, as for example, national secur- 
ity, international affairs, commerce, etc. 

The organizational shipbuilding classification refers 
to the units of scvernment who plan and execute shipbuilding 
prorramsa,. The major budcet summary accounts are best presented 
on a functional basis, which cuts across agency and departmental 
lines, but the second most important basis for summary account 
presentation is an organizational shipbuilding classification. 
A shipbuilding appropriation measure authorizes the Bureau of 
Shipe to incur obligations or to make disbursements for speci-e 
fied purposes, An organizational shipbuilding classification 
underlines the ultimate leral authority which must be extended 
by the legislature, as for example, the Department of the Navy, 


Bureau of Shipe, Department of Defense, etc. 
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The object classification centers attention on the 
accounting aspect of ahipbuildine operations in terms of items 
purchased, It serves to establish a tight control over expen- 
ditures and limits the discretion of rovernment officials. This 
eclessification is frequently called the "line-item" budret. 
Examples are the Department of the Navy schedule for personnel, 
operation and maintenance, procuremant (of which shipbuilding 
and conversion Navy is a part), research, and military construc- 
tion. 

As sovernment srew, and especially the Department of 
Defense and the Bureau of Ships, it became apparent to those 
at the upper decision levels that a gap was developing between 
shipbuilding objectives and rovernment purchases being accounted 
for, The original shipbuilding prorram concept as the opera- 
tional center of sovernment activity was being lost between the 
extremes of function shipbuilding classification and organiza 
tional, object shipbuilding classification. The term performance 
budceting was introduced to refer not to the means of accomplishe 
ment but to the accomplishment itself. A performance budret 
mainly serves shipbuilding management purposes at and below the 
departmental level, although it may also provide useful informae 
tion for review, Parformance shipbuilding classification seeks 
to measure the cost and accomplishment of detailed activities, 
and by so doing improve the implementation of shipbuilding 
programs. 

Shipbuilding budget programs are forward-looking 


projections of the economic and social and political policies 
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13 
of a government. Shinbuilding performance is based on the past-— 
on the record of prior accomplishment. In the preparation of 
shipbuilding estimates, shipbuilding program determinations 
precede and set the framework in which the measurement of ship-~- 
building performance can be undertaken, A shipbuilding program 
budget is usefui for review and decisionemaking at and above 
the departmental level, 

Shipbuilding programs are included in the nine defense 
programs, These represent sintllar military missions of the 
services in four broad functional classifications: a11 out war 
(Program I), continental defense (Program II), conventional war 
(Program III), and transportation of combat forces overseas 
(Program IV). The other five programs support these four basic 
missions. The nine programs are: 

I. Strategic Retaliatory Forces 

II, Continental Air and Missile Defense Forces 
Ili. General Purpese Forces 
IV. Airlift and Sealift Forces 
Ve. Reserve and Guard Forces 
VI. Research and Development 
VII. General Support 
VIII, Civil Defense 
IX. Military Assistance Prorram 

Shipbuilding dollars are channeled from the nine 
programs. For exemple, major programs are subdivided into 
program elements. The program element is the smallest unit of 
military output controlled at the Department of Defense level. 
It is an integrated combination of men, equipment, and facili~ 


ties which together constitute an identifiable military 
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canpabllity or support activity. The Fleet Ballistic Missile 
System, Attack Carriers (Porrestal Class) and recruit training 
Navy are examples of program elements. All program elements 
taken together constitute the complete defense establishment. 

Shipbuilding dollars ere programmed shead then as part 
of each program element, which is prejected ahead, in terms of 
its cost, for five yeare and force structure for eight years 
under the Five Year Force Structure and Financial Program (FYFS 
& FP). The FYFS&FP is the foundation of the Department of 
Defense's inputs to military outputs or programs anc breaks 
costs down into three froups: Research and Development, Invest- 
ment, and Operating. The bridre between planning and accounting 
budreeting is provided by the further breakdown of costs for each 
program element into the recular budget format (appropriation 
titles). 

The approved prorram of which shipbuilding is a part 
is publiehed in the form of the Five Year Force Structure and 
Financial Plan Book and establishes the existing force structure, 
Changes in force structure (e.c., the number of destroyers in 
the fleets) under which the appropriation title of Shipbuilding 
and Conversion, Navy applies, are decided in a chance proposal 
submitted to the Secretary of Defense, Obtainiins the shipe 
building program for any given year in the Department of Defense 
consists basically of liftine out that year's increment in the 
epproved force structure, with costs broken down by the tradi- 
tional budget titles, refining the costs on the basis of more 


recent information, and casting these updated costs into the 
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15 
budset format. The importence of this prorram arranrement as a 
tool of shipbuilding management for top level decision making 
appears firmly established, A fundamental dichotomy between the 
usefulness of the prorvram arrancemert at at different decision 
making levels in relation to shipbuilding planning and shipe 
building accounting apypsars to exist in the sense that a clear 
line cannot bs drawn between what decisions are prorram decisions 
and what decisions are operating decisions. 

In a technical sense, the defense shipbuildinr approe 
priation is an expenditure budget or ean expenditure-appropriation 
budget, but it is not an income-expenditure shipbuilding bill. 
The Bureau ef Ships prorrams on the assumption that revenues 
will be available tc cover its estimatec expenditures; it is 
not directly concerned with how these revenues are to be 
provided, This latter 1s the concern of other executive central 
offices and Congress. 

The Shipbuilding and Conversion, Navy appropriation 
is included in the procurement appropriations for the Department 
of the Navy. It includes all Naval new ship construction and 
conversion, on an annual basis. Funds are requested for a list 
of ships in a given fiseal year and the ships remain assirned 
to that fiscal year throughout the construction or conversion 
period. Consequently, the funds appropriated in one given year 


will extend over a period cof several years.? 








ly, Se Department of the Nevy, Bureau of Ships and 
Office of the Comptroller, Procurement and Production Program 


and Shipbuilding and Conversion, p. 3-<. 
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The full funding characteristic of the Shipbuilding, 
Conversion Navy appropriation states that a ship may not be 
awarded to a contractor unless there are sufficient funds 
avallable to complete it. It follows that budget estimates must 
be developed and presented on a full»efunding basis. 

The endecost characteristic of the Shipbuilding 
Conversion Navy appropriation requires that in the initial 
estimates on any ship & complete price be requested, This is 
to eliminate having to return to Congress for additional 
obligational authority due to cost overruns. These initial 
estimates include an allowance (projected growth) for future 
wage and material increases (escalation), for future changes 
in ship characteristics, and changes within the scope of the 
characteristics, 

Complete ships (end items) are the basic building block 
of the appropriation and all costs budreted for are directly 
related to individual ships. Estimates are developed on a cost 
basis. The budget is presented to Congress, however, on the 
basis of new obligational authority required; 1.6. any assets 
available are netted out in determining obligational authority 
required, 

The Shipbuilding Conversion Navy appropriation as 
submitted in the budget document includes estimates covering 
the Bureau of Ships, Bureau of Weapons and the Special Projects 
Office. After enactment of the appropriation, apportionments 
are made at the arpropriation level by the Bureau of the Budget 


and funds are allocated et the budreet activity level through 
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17 
the Navy Comptroller to the Bureau of Ships. Allocations 
representing Bureau of Naval Weapons and Special Projects 
responsibilities are immediately subellocated to the Bureau of 
Weapons, which transfers to Special Projects by means of a 
letter of authority the entire obligation authority received 
from the Bureau of Ships for the Ballistic Missile System, the 
program element under the Department of Defense Prorsram Concept. 

Within the Bureau of Ships, the Shipbuilding Conversion 
Navy is broken down into the project level. This level is 
identified as to the ship type within the fiscal year of 
approval, The subproject identifies a ship or group of sister 
ships being constructed under one contract or project order. 

The relationship between the Shipbuilding Conversion 
Navy appropriation title and the Department of Defense Prorram 
Concept is shown in Table 1 on page 18, 

The need for a shipbuilding budret should be viewed 
from the approach that there can be no separation of economics 
from politics in shipbuilding decision-making. The interemixing 
of economics and politics between lersislative and executive 
branches of government and within each branch all bear weight 


on the need for a shipbuilding budget in the rovernment sense, 


Summary 


In summary, the preblem of planning for financing 
naval shipbuilding is in essence a shipbuilding manarerial 
problem of government budgeting, the answer to which involves 
many areas of consideration. Wot only does it involve the 


phases and factors of the shipbuilding budget process, but also 
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TABLE 1 


SHIPBUILDING CONVERSION NAVY APPROPRIATION COMPARED 
TO TOTAL NAVY DOLLARS AND DEFENSE PROGRAM 


Fiscal Year 1965 (In Millions)® 


Total 
Program NAVY SCN 
I Strategic Retaliatory Forces $ 1,028.6 69.9 
II Continental Air & Missile Defense 138.4 o— 
III General Purpose Porces 9,073.7 1804,1 
IV Airlift and Sealift Forces 46.0 ° 
V Reserve and Guard Forces 396.0 ~e 
VI Research and Development 1,128.0 4.6 
VII General Support 3,056.3 24, 
Sub-total $14 867.1 1911.0 
Reimbursable Program 906.7 222.0 
Other A —< 
Total FY 1965 Program $15 ,870.3 2133.0 
Financing 
Deduct: 
FY 1965 reimbursable 936.3 222.0 
Amounts reprorramed to (-) 
or from (+) other prorrams 479.8 49.5 
Add: 
Unprorrammed balances year end 395.4 68.6 
New obligational authority - Total $14 506.9 $1930.1 
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Figure le-The DDG Class and the Destroyer, guided missile, 
in the context of the U.S. BUDGET classification 


Source: 


NATIONAL SECURITY 


DEPARTMENT OF THE NAVY 


PROCUREMENT 


SHIPBUILDING AND CONVERSION, NAVY 


Other WARSHIPS 


BUREAU OF SHIPS FUNDS 


DDG CLASS 


A guided missile destroyer 


Funetion 


Orranization 


Object 


Appropriation 


Budget Activity 


Subhead 


Budret project 
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Burkhead and U. S. Department of the Navy, Office of 
the Comptroller, NAVEXOS P-1355, Budget Digest, 


Fiscal Year 1965. 


U. S. Department of Defense, Office of the Assistant 
Secretary of Defense, Comptroller U. S. Department of 
the Navy, Management of Procurement and Production 
Program for Shipbuilding and Conversion, December 1961. 
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20 
the Department of Defense's Programming principles, the naval 
shipbuilding considerations and the laws relevant to methods of 
financing naval shipbuilding. It ism recognized that the need 
to finance naval shipbuilding stems from the function of 
rovernment that provides national security for its people, 
in a world of limited human and material resources. The foal 
of financing naval shipbuilding rests in efficient sllocation 


and use of the people's financial resources, 
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CHAPTER IT 
CONTROLLING SHIPBUILDING EXPENDITURES 


This chapter discusses the six means of controlling 
shipbuilding expenditures currently in use in the Bureau of 
Ships. Objectives, organizational structure, fund accounting, 
execution procedures, standard contracts, internal auditing 


and shipbuilding information systems are presented. 


Methods of Controlling Shipbuilding Expenditures 
The primary mission of the Bureau of Ships is to 


design, procure, build, convert, alter, repair and equip ships 
of the Navy, and is carried out both through contracting with 
private industry and throuch a shore establishment of about 
110,000 employees, Contracting for ship construction with 
private industry is accomplished by the Bureau of Ships Head- 
quarters in Washington, D.C. The Bureau of Shins shore 
establishment consists largely of naval shipyards, laboratories, 
naval supervision of the shipbuilding done at private shipyards, 
and various ship repair activities. 

The basic organization of the Bureau of Ships is 
considered to be functional. The Bureau Chief has overall 
responsibility for the organization, and is aided by a Deputy 
Chief, six Assistant Chiefs, the Comptroller, the Director of 


Contracts and certain Staff special assistants. Under the 
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Assistant Chiefs, divisions are established on a functional 
basis. Programs eut across division lines ,+ 

The major divisions of the Assistant Chiefs (department 
unit heads) are as follows: 

Plans, Programs, and Financial Manarement and Contracts 

Research and Development 

Design, Shipbuilding and Repairs 

Technical Loristics 

Field Activities 

Nuclear Propulsion 

The Assistant Chief for Design Shipbuilding and Repairs 
exercises basic responsibility for shipbuilding within the 
Bureau of Ships. He supervises the Desiren Division and the 
Ships Division, and 1s aided by a Shipbuilding Assistant, who 
heads a staff office which supervises, coordinates, and controls 
the shipbuilding fund execution. This office prepares shine 
buildine costs estimates up to the point of the award of a 
contract. After this point the estimating process is turned 
over to the Ships Division, with the Shipbuilding Assistant 
acting as reviewer and coordinator, The Shipbuilding Assistant 
is known as the "Program Manager for Shipbuilding." 

The Ships Division consists of seven ship branches, one 
for each major type of ship (e.f. destroyers, submarines). 


The ship branches act as system managers in that they coordinate 
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Comm “Lema? « Seh4 p08 © 

Fe ee ee 

we a ee eee 

om? & we \Abwee Pile 
Ot pret Cee terre Ct eretie cee peer? «/a) 
iam ttye (8 (mtr 
rile Lee ANS lr) poe 
ap ate? dhe ree et 
| eee Lil 
. Tek t com! e ot 

Te re 
AP TIRNTE Ramee OT eA Li emmrniry shat pemniT 
Ph OR em ate eT mane se cen cima Ob ube 
me bareannet anit tee © ih omele Ol fee pt 
| MDT Mee yremeetmen jpetionmese cutie MASTHR PHaAe © 
Ae ROE eho aT) atime Ae WA 
70 ae ld We Cee et om me RARER O'nOe 
eee ee 
Saremlcon geal hahaha aml Amr jpmamiate anit 
Pend ebndd alls Meds dAs BP | tet A Ie ome peetivenr 
o SAAT? OF eam emu” oO © OF 
St ee 
ee ee 
a tenn ee 


. | = al 
ers Py LL oe hele & 























































24 
the action of other branches and divisions of the Bureau of 
Ships as well as the other Navy Bureaus on matters vertaining 
to the type of ships under their cornizance from the manarement 
and engineering viewpoint. For financial transactions relating 
to designated shine, the ship branches are known as "Project 
Managers.” Procurement documents, with the exception of 
electronics production equipment contracts, either originate 
in or are cleared by the ship branches. 

The Assistant Chief for Technical Logistics is 
responsible for providing the hull, machinery, electrical 
and electronic components and equipments (except for nuclear 
components) for the shipbuilding acpropriations., He supervises 
four divisions, one functionsl and three covering broad 
commodity areas. The Technical Materials Division has the 
funetion of over-all material manarement, 

The Bureau of Shins organization establishes the 
responsivdvility of each individual and the authrotily which he 
has. Its primary fundamental objective is the coordination 
of efforts of all so that they will be able to work torether 
efficiently. 

A pattern of reports and statistics must follow the 
Bureau of Ships organization structure so that information 
may be available for the use of top manacement. Resulting 
report data, which flows up the line, must not only reflect 
the result of what happened last month, last week or yesterday, 
but must be developed in such a manner as to provide the 


information needed by management to plan what should be done 
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25 
next week, next month or next year. Consequently, it must be 
available promptly; it must be accurate and it must be presented 
in such form as to be of the utmost use. Hence, the need for 
a uniform accounting system throughout the Sureau's organization, 

The control of shipbuilding funds within the Navy rests 
with the Bureau of Ships. The responsibility includes funds 
distribution, shipbuilding execution, and reporting for the 
appropriation as a whole, 

The apportionment of funds is received by the Navy in 
a lump sum, generally for e full quarter's operation. Using 
2s a@ basis the orevious Bureau of Ships requests submitted as 
@ part of the epportionment request, the Navy Comptreller 
allocates shipbuilding funds to the Bureau of Ships at the 
budget activity level. 

The arrangement of budret activities used for allocation 
of funds by the Navy does not correspond identically with the 
arrangement used in the annual budget presentation to Conrress. 
The reason for this is because congressional presentation is 
in summary form. 

Upon receipt of the shipbuilding budmeet activity 
allocations from the Navy Comptroller, the Bureau of Ships 
Gistributes amounts for shipbuilding programs to the various 
subheads (one per program year), projects (one per ship type), 
subprojects (one per ship) and to accounts reflecting the 
basic split in project manager responsibilities, such as 
between electronics preduction equipments and other items. 


The split distribution is made by the Sureau'’s Budget Division 
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26 
on advice from planning amounts stated on a Bureau of Ship 
form 4408, The responsibility for the control of funds within 
the bureau of Ships is functionally assigned to the Bureau’s 
Comptroller. ‘The amounts shown on the Form 4408 are posted 
by the Accounting Division at the subhead, project and 
organizational breakdown level as "funds available.” Fron 
then on, precurement documents may be processed against these 
amounts by the project mansrers and recorded by the Accounting 
Division.- 

Form 4408 is used as a device for maintaining ship- 
building dollar controls. No procurement exceeding the amounts 
on the form may be processed by the Accounting Division. 
Organizational controls are used at a level one step below 
the shipbuilding project to separate the electronics and nen- 
electronics dollars. The present level of financial control 
matches the level of shipbuilding line items (the project or 
ship type) and the level of the two orrsnizations administering 
the subheads prorrems, the Assistant Chief for Shipbuilding, 
and the Assistant Chief for Loristics. 

The Ship Type Branches hold all of the shipbuilding 
funds except for equipment and electronics preduction equipment. 
All procurement documents chargeable to those dollars must be 
cleared throurch this office. The type branches are known as 
Project Manarers for these dollars. 

The Shipbuilding Assistant holds the dollars for 


equipment and is the project manarer for them. The Shipbuilding 





lipid, 


—— = Fie ety ¢ 
| “wee OS G+ mee «lemma daw) «| =! ai on 
ei isnt = al? ad oo ale te tere 
ea (Em CF «a mat. “et 
MO ae a ge © hw eee (eet ee 


rr ee ee 
ee et eee Ge ee free ond oe 




















et er ee ree ee ae 
; ne na pet ems a ee - 
ta ti, tn VTL A | 
Pe 
id Ded) Deemer ee yee 
vee 
LN SR toe mH Jem Sa a ¢ 
{nee 0b ewe a 
—_— sweheetgel sa thee 
ove i 
. oes AG SN 
<0 Veeuee amet? ema 
Pe 


——— ae aE Clee 








































« 










27 
Assistant is also known as the Prorramr Manager for a1] Bureau 
of Ships shipbuilding dollars, 

The Finencial Management Staff of the Logistica Division 
holds the dollars for electronic production equipment. The 
group acts as the Project Manarer for the dollars, 

There sre four major prerequisites in carrying out the 
shipbuilding manarement rame. These are: (1) authorization 
of the shipbuilding dollars by the Congress, (2) eppropriation 
of the dollars, (3) apportionment of the dollars and 
(4) shipbuilding authorization by the President. Once these 
actions are completed, the Chief of the Puresu of Shipse-in 
his role as the coordinator of shipbuilding and repairs for 
the Denvertment cf Defense and as head of the Bureau responsible 
for the shipbuilding anpropriation--i8s assigned the resrponsi~ 
bility for the successful accomplishment of naval shipbuilding. 

The role of the Office of Naval Operations during the 
execution period is twofold: (1) to control ship charectertatic 
chances through the Ship's Characteristics Board, and (2) to 
follow the progress of ships being built in order to plan for 
and direct the phasing of such new ships inte the Fleet. The 
Deputy Chief of Naval Operations (Fleet Orerations and Readiness) 
has the specific responsibility for phasing. 

The dayetoeday direction of shipbuilding work is 
performed ty the Buresu of Ships in Washington. Overall 
prorran monitorine at the Bureau level is done by the Shipbuild- 
ing Assistant. Responsibility for completion of individual 


ships is vested in the seven Ship Type Branches in the Bureau 
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of Siiips. 

The inspection and administration of private shipbuild- 
ing contracts is péerformec by Navy Supervisors of Shipbuilding 
penerally located at or nesr the shipyards. 

The Bureau of Ships recommends the split of shin awards 
between private and neval shipyards. The Vinson-Trammel Act 
of 1934 (P. Le. 73=135), however, provides for alternate awards 
of major combatant ships to public and private shipyards, 
unless the President, in directing prosecution of the ship- 
building program determines it to be in the public interest 
to make exceptions to this principle. 

Design work for shipbuilding ranges all the way from 
a few exploratory plans in the early atages, througn perhaps 
15 separate plans in connection with the approved preliminary 
desien, about 150 plans in connection with a completed contract 
Gesign, and to 7,000 working plans. The design and accompanying 
specifications are normally completed nrior to award of the shir 
contract. Plans and specifications are either prepared by the 
Bureau of Ships or contracted to a private design arent. These 
plans and specifications enable the prospective builder to 
comprehend the scope of the job and to make a bid on construct- 
ine the ship. The shin is actually built from the more detailed 
working plang prepared either by a shipbuilder or a private 
design agent. 

An integral part of the pre-award planning process is 
the determination of what equipment is government furnished 


and what is contractor furnished. Usually, electronic equinment, 
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weanons, nuclear reactors, boilers, and turbines are sovernment 
furnished, The reason is that this equipment its of a militery 
nature subject to continual development end improvement. 

Shortly before the award of sm ship contract, the 
Shipbuilding Sehedule Office prepares a “contract completion 
study." Essentially, this is a highly refined advance lead 
time study, end recommends the time to be specified in building 
the first ship of a class, inclucing required shipment and 
procurement dates of key components, estimated shipyard work 
force, and required completion dates of key dasirn tasks. 

Awards to private shipbuilders are based on a Master 
Bidder's Mailing List maintained in the Bureau of Shipe, which 
lists the firms qualified to build the various ship types. 
Invitations to bid are sent to firme responding affirmatively 
to a preliminary inguiry letter sent out to ascertain the 
shipbuilder's interest in bidding for a specific shin. Vir-= 
tually all shipbuilding contracts are negotiated rather than 
advertised because of the larve scope of work and great detail 
in plans and specifications. 

The major types of contracts used are fixed-price 
escalation, fixed-price redeterminable, cost-plus-fixec-fee, 
and letter contracts. 

Fixed-price contracts with escalation constitute the 
normal contracting method for ship construetion. In terms of 
dollar measurement, 80% of all basic ship contracts are of this 
type. The escalation provision is gsensrally used when a 


proposed contract will run over an extended period under 
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circumstances in which the stability of market and labor 
conditions is doubtful. Escalation payments are based on the 
labor and matertlal indices arreed to in the contract. Under 
the terms of the standard contract clause, the contracting 
officer may deny escalation if he determines that the escalation 
adjustment is not required for the contractor to earn a fair 
and reasonsble prefit. Appeals from such decisions can fo as 
high as the Armed Services Eoard of Contract Appeals. 

Fixed-price redeterminable contracts are used when the 
specifications are not comrletely clear on certain points and 
the shinpbuilder's bid seems to contain too many contingencies. 

Cost-plus-fixed-fee contracts are limited to unusual 
prototype ships, such as the nuclenrr-powered ruided missile 
cruiser. 

Letter contracts are oreliminary centractual instruments 
used to authorize immediate commencement of work. They are 
converted te and superseded by one of the other types of 
definitive contracts, 

Control of the shipbuilding aprpropriaticn is accounted 
for in the Bureeu of Ships Appropriation Control Ledrer,. This 
is established on en ennuel basis and reflects, at the appro- 
priation level, the total dollars available for expenditures 
(new obligational authority plus unexnended balance), the 
amount apportioned by the Kureau of the Budget, the amount 
allocated by the Comptroller of the Navy, expenditures 
(disbursements), and the expended balance. A separate ledger 


is us¢d to control appropriational reimbursements, and reflects 
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30. 
anticipated reimbursements, orders received, receivables, and 
collections. Posting documents consist of appropriation 
warrants, apportionments and allocations, accounts receivable 
reporte, allotment expenditure reports, and disbursement, refund 
and reimbursement registers. <An appropriation status report is 
prepared monthly from the accounts in the appropriation control 
ledger and the current month's trial balance of the subhead 
eontrol ledrer eccounts,. 

The second level of controlling under the shipbuilding 
appropriation is at the subhead level. The accounts are 
maintained in a Subhead Control Ledger, which reflects the 
amount distributed to the subhead, allotments issued, commite 
ments, obligations, expenditures, and the unexpended balance. 
The Subdnesd Ledger is subsidiary to the Shipbuilding Appropria- 
tion Control Ledger. cCbhlirations recorded on the Sabhead 
Ledger are liquidated by posting cash disbursements reported 


from Naval Comptroller Schedules Ferm 2025 or 2030. 


Shipbuilding Information System 
One of the imrortant plans used in controlling shipbuild- 


ing expenditures is the informative system. In the Bureau of 
Ships there are 48 independent computer systema currently in 
use. Only three! of these are located at the Bureau's 
Headquartere and the other 45 are in operation in field 


activities such as the eleven Naval Shipyards or the offices 





+pepartment of the Navy, Bureau of Ships. Personal 
interview with Mr. William Issacs, October 23, 1964. 
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of the Supervisor of Shirbullding Organizcetions at the private 
shipyards. CQne of the three, a large size IBM 7O74, is Navy 
owned, The other two, medium-sized IBM 1460's are rented, 
A rough estimate of the tetal cost of all unite utilized under 
bureau cognizance for manarement ADP arplications (aasunmine 
$300,000 for each computer) is ebout $15,000,000, The three 
computers at headquarters are valued at apnroximately 
$2,000,000, 

The organization of the Bureau necessitates presenting 
the survey under two major areas, headquarters and the field 
agencies, for an overall venereal view of the shipbuildine 
information system, 

ADP currently in effect in the Ruresu of Shins are 
used in two major areas: Bureau headquartere, and Shipyards, 

Bureau Headquarters: The three computers are used 
mainly in the accounting and stock cecntrol functions. However, 
other interrelated functions are important to the overall 
bureau application. These include: 

(1) Administrative.* Procedures in this reneral area 
inelude directives listings, personnel statistics, officer 
director, personnel time and leave, security check list and 


allotment accountines maintenance. 





spepartment of the Navy, Bureau of Ships. Personal 
interview with Mr. J. Hayes, October 19, 1964, 


2 
Department of the Navy, Bureau of Ships, Bureau 
Headquarters "Business Tyne" Data Proocessine Prorram, 
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(2) Research and Develonpmert. Data systems include 
Research, Development, Technical and Engineering planning, 
sum of fuel used and hours underway listings, water consumption 
records, RDT&E Operations records, and nuclear powered ships 
listings. 

(3) Design, Shipbuilding and Fleet Maintenance. In 
this major function information in record form is maintained 
on listines of basic fleet/naval vessel registers, estimated 
cost to bulld/eonvert ships, bureau responsible material, 
estimated weights, power analysis, ship alteration prograns, 
ships casualty reports, index listings, weirht material require- 
ments, and weisht contrel systems. 

(4) Technical Logistics. Data is presented in reports 
and listings on PERT (Prorram Evaluation Review Technique), 
Havy Standard Requisition and Issuing Procedures, electronic 
assembly library, hazard studies, milestone status, requisitions 
from other arencies, specifications and standards for BUSHIPS, 
contract status of specific material, allowance parts, electronic 
inventory reporting system, and coordinated ships allowance 
lists, 

(5) Contracts, Procedures in this area are designed 
to record listings on supervisor of shipbuilding chanre orders, 
procurement reporting control, and contract bidders lists. 

(6) Plans, programs, and financial manarement. Data 
systems are used to record listings on SCN Apportionment fiscal 
accounting reporting, personal services, averase are of ships 


summaries of engineering data, cost information systems, and 
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material line item accounting. 

Shipyerds:? The 45 computers are used under the 
classification of the Management Information System, This 
usare provides shiryard manarement with information under three 
major areas: material, finance and production. A degree of 
standard shipvard reporting procedures has been established in 
these three broad functicnal sreas sat seven naval shipyards: 

(1) Portsmouth, N. H. 

(2) Boston, Mass. 

(3) Philadelphie, Pa. 

(4) Norfolk, Va. 

(5) Long Beach, Calif. 

(6) San Franeiseo, Calif. 

(7) Mare Island, Calif. 

The areas of ADP procedures currently presented at 
these shipyards are as follows; 

(1) Material management araa. This ares censists of 
two applications: Shon Stores and Commitment/Pirect Material 
inventory Control. 

(a) Shop Stores (Internal Control Listings). In 
this application, a master field of Shop Stores items is 
maintained in conjunction with @ technical description file. 
The meater files with related transactions produce manerement 
reporte such as shop stores catalogue, transaction ledger, 


transaction history, and an inventory trial balance. 





Lnerartment of the Navy, Navy Department, Bureau 


of Ships. Cost Application and Budret Manual. 
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Transaction data is passed from this application to the 
commitment/direct material inventory control for development 
of accounts payable resisters on shop stores receipts, and to 
the cost arplication for costings purposes, 
(b) Commitment/Direct Material Inventory Control 

(External Control Listings). This use encorpasses maintenance 
of master files reosresentinge Naval Industrial Fund Matertal 
and Services commitments and direct material inventory. Thess 
files serve the dual purpose of furnishing both physical and 
finencial control (external) needs on a daily basis. Examples 
inelude status of material requisitions, material receipt with 
related accounts payable registers, material expenditures, and 
maintenance of daily financial haiances of outstanding commite 
ments and direct material inventory. Transactions are passed 
from this application to the cost application for centralized 
financial reporting, summary control and cost distribution, 

(2) Financial Management Area. This area includes the 
subroutine, Cost Accounting, which is the focal point for 
validation of all labor and material transactions with subse-~ 
quent master file updating and processing to produce a complete 
financial report. Budget compilation and repertine is also a 
part of this subroutine. Transaction data is dispersed for 
use in production, planning, control and desirn applications. 
In a similar manner, the consolidated cost/Production Plenning 
and Control master file is updated. 

(3) Production manarement area. This area consists of 


the following subareas: Production and Planning, and workload 
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forecasting and desirn. 

(a) Production and Plannine. This application 
consists of extracting and summarizing date from the updated 
cost accounting Production Planning and Control master file, 
which provides ranorts for standard usage, work center perforne- 
ance, direct isbor analysis, schedule performance, and force 
Gistribution. Essentially this is a feedback for future 
analysis. 

(>) Workload forecasting. This vrocedure 
represents long ranre workload forecast and shop workioad 
forecast based on bureau estimates cf shin overhaul or convere- 
sion. Manpower requirements evolve from this process. 

(c) Design. This procedure conaiate of providing 
unforeseen chanres to original Bureau of Ships drawings which 
are made necessary by special projects, shir alterations, 
standard work items, and teatinge techniques, 

The functions which the Bureau calla Field Activities 
and Inspector Cenereal renresent a erey overlapping of 
subroutines between the Bureau of Ships and the particular 
shipyard. These include items such as alteratlon/overhaul 
budret forecast, overhaul schedule prorrams, alteration cost 
recerds, and ship repair costs. 

The general plens for the future cail for en interrated 
automatic data processing system under the control of the 
Buresu's Date Systems Policy Croup chaired by the Assistant 
Chief of the Bureau for adminiatration. It is anticipated 


that the ADP in the many field activities would be linked with 
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ADP at the Bureau in speolified critical information areas, 
This would provide a macroemanarement information center on 
all aspects of shipbuilding and repair functions, which is the 


mission of the Sureau of Ships. 





CHAPTER ITI 
SHIPBUILDING AND REPAIR COSTS 


This chapter deals with a finaneial internretetion and 
analysis of the total cost of the DDG Class of ruidedemissile 
destroyers from birth to death; this tneludes contrect 
shipbuilder costs, change order costs, rovernment furnished 
material costs and repair costs. Its purpose is to show the 
importance of manarement's recognizing and maintainine the 
creftamanship and quality of work at the shipbuilding yard, 

The chapter examines four aress: 

(1) Definitions of cost caterories 

(2) Ship and shipyard cest schedules and graphs 

(3) Determination of cests and cost differences 

(4) General and future findings 

The research stems from interviews with officers and 
managing personnel in the Department of the Navy. The figures 
represent thosé recorded in the source documents of the 
respective orgranizations having accounting responsibility for 
their maintenance. In no way are these figures to be construed 
as being absolute, as their significance lier in their 
relativity to the purpose of this analysis, 

The concept of cost requires qualification. In the 


eourse of developing any cost information, it is necessary 
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to make a larce number of subjective decisions as to which of 
various methods will be used in accumulating, measuring, and 
weiching the variables. In each case there may be several 
methods which are in feneral use, There exists no uniform 
concept of cost for all purpeses (even though there is dis-~ 
ecernible agreement on certain broad principles), and almost 
every orcanization’s methods or procedures for develoning costs 
are unique. A particular system of costing represents the cost 
philosophy or coneept of the orranization in which it is used 
and aoplied under particular circumstances for a particular 
purpose, Thus, the validity and utility of any cost must be 
considered in terms of the original purpsse of the cost system 
which produced it and the purpose for which the cost is now 


to be used, 


Definitions of Cost Caterories 


The contract cost is the amount in dollars which the 
rovernment vays the shipbuilder for building the ship according 
to its requirements, which are expressed in writines and draw- 
ings end are callad the ship's ceneral and special specifica- 
tions. These specifications serve as a measurement tool used 
by naval inspectors to determine whether the shipbuilder has 
met the requirements, CGualifications to the snecifications 
are needed from the time the contract is signed until the tine 


the ship is delivered to the fleet. In the first shiv of a 





1 
Donald J. Pennelly, "Judcine Mince Pies," 
Harvard Business Review (ilovember-December, 1964), ee Bie 
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class or & development ship these quelifications reflect a 
refined operactingc-researchedevelopment stare, The result is 
& substantial increase in the final contract cast of the lead 
ship to the fovernment as contrasted with the remaining ships 
of the class, 

Change order costs are the amount of dcllars the 
government pays the shiphbuilder/yard to account fer technoe 
logical and craftsmanship innovations relating to a shin's 
improvements between the contract date price and the delivery 
date cost. It is recorpnized that the nature and complexity 
of shipbuilding necesaitates this margin of building safety, 
above the original contract price. The problem with chanre 
orders is determining 4 target figure that is realistic as 
to empirical data end at the same time gives the manarer a 
measure of craftsmanship competence and/or quelity of work. 

Government furnished material costs ere paid cut 
for material that rovernment arencies control, exclusive of 
shipbuilding erranizations, and usually center on weaponry 
material. The shipbuilder has responsibility to install this 
equipment, and the cost of governaent material installation is 
technically included in the contract price. The problems 
associated with installation of government furnished material 
usually are resolved in the development costs of the leader 
ship of the class, contract cost, and minor problems between 
individual ships are resolved in chanre order costs between 
the contract date and the delivery date, 


Repair costs are the dollars paid by the frovernment 
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to * shipyard for work performed on the ship, after it hag 
been delivered to the Navy. It ineludes maintenance on 
instelled equiprent, technolorical and craftsmanship Innovations 
in weaponry as well as other shipboard equipment, and the 
ship overall beyond the shir’s company and ship's tender 
capabilities, Ship tencers are naval ships specifically 
Gesienated as repsir facilities, and basically perform repair 
work using naval military personnel a8 contrasted with naval 
shipyards or privete shinyards, which use civilian personnel. 

The delivery cost of a ship is equal to the contract 
cost pius the chanre order cost plus the sovernment furnished 
material cost, 

Classified shir costs represent the economically 
Sipnificant capital expenditure costs to the sovernment 
exclusive of military civilian and military Navy personnel 
and represent the government's investment itn a narticular 
ship. A knowledre cf these costa can provide a basis for 
Getermining ten or fifteen years after the commissioning Gate 
of a shir whether it is more efficient to incorporate major 
weeponry and shipbuilding innovations into it or to run it 
out with its present capabilities knowine what futurs costs 
can be expected to keen it operational within defined capabi- 


lities, 
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TABLE 2 
SHIP DELIVERY COST SCHEDULE 
In Millions of $ 














Change 

Ship Contract Orders GPM Total 
USS CHARLES F, ADAMS (DDG=2) 2 0.9 18.5 50.5 
USS JOHN KING (DDG-3) 20.1 0.6 18.5 39.2 
USS LAWRENCE (DDG—4) 22.7 0.9 18.5 W2.1- 
USS CLAUDE V. RICKETTS (DDG=5) 21.4 0.6 18.5 hO.5 V 
USS BARNEY (DDG~6) 21.5 0.6 18.5 40.6 
USS HENRY B. WILSON (DDG-7) 21.2 0.9 18.5 4O 6° 
USS LYNDE McCORMICK (DDG-8) 21.8 0.6 18.5 40,9 
USS TOWERS (DDG-9) 24.5 0.9 18.5 43.9 
USS SAMPSON (DDG-10) 20.6 0.6 18.5 39.7 - 
USS SELLERS (DNG=11) 19.2 0.6 1&5 38.3 
USS ROBISON (DDG=12) 20.6 0.6 18.5 39.7 v 
USS HOEL (DDG-13) 22.8 0.6 18.5 41.9» 
USS BUCHANAN (DpG=-14) 21.9 0.6 18.5 41.0. 
USS BERKELEY (pnd-15) a1 6 0.6 18.5 40.7 
USS JOSEPH STRAUSS (DDG-16) aY.2 0.6 16.5 40,2 
USS CONYNHAM (DDG~17) 20.5 0.6 18.5 39.6 
USS SEMMES (DDG-18) 22.9 0.9 18.5 42.0 v 
USS TATTNALL (DDG=19) 20.7 0.6 18.5 39.8 
USS GOLDSBOROUGH (DDG-20) 18.1 0.6 18.5 37.2- 
USS COCHRANE (DDG-21) 18.6 0.6 18.5 7 67 
USS BENJAMIN STODDERT (DDG-22) 18.2 0.6 18.5 37.3 
Sources U,. 8. Government Appropriation Number 001611 for Period 


Ending June 30, 1964, 


Ship's Cost Report. 
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TABLE 3 
DDG CLASS CONTRACT PLUS CHANGE ORDER COST SCHEDULE 








Actual Contract Coet + 
Change Orders Paid to Shipyard 





USS CHARLES FP, ADAMS (DDG=2) $32 Millions 





USS JOHN KING (DDG-3) 20.7 
USS LAWRENCE (DDG=4) 23.6 
USS BIDDLE-RICKETTS (DDG-~5) 22.0 
USS BARNEY (DDG-6) 22.1 
USS HENRY B. WILSON (DDG~7) 22.2 
USS LYNDE MeCORMICK (DDG=8) 22,4 
USS TOWERS (DDG«9) 25,4 
USS SAMPSON (DDG-10) 21.2 
USS SELLERS (DDG=11) 19.8 
USS ROBISON (DDG=-12) 21.2 
USS HOEL (DDG-13) 23.4 
USS BUCHANAN (pDpqd-14) 22.5 
USS BERKELEY (DDC-15) 22.2 
USS JOSEPH STRAUSS (DDG-16) 21.7 
USS CONYNHAM (DDG-17) 21,1 
USS SEMMES (DDG-18) 23.5 
USS TATTNALL (DDG<19) 21.3 
USS GOLDSBOROUGH (DDG-20) 18.7 
USS COCHRANE (DDG-21) 19.2 
USS BENJAMIN STODDERT (DDG-22) 18.8 
Sources: Department of the Navy, Bureau of Ships Accounts, 


Appropriation 001611 for Period Ending June 30, 1964, 
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TABLE 4 


THE SHIPBUILDING YARD CONTRACT PLUS CHANGE ORDER 
COSTING SCHEDULE 

















Shipyard A Shipyard 5 Shipyard C 
DDGe2 $32 DDG-7 $22.1 DDG=4 $23.6 
2 0620.7 § 22,4 5 22.0 
i@ 8 21.2 M2 8698 6 22.1 
11 38619.8 13 «23,4 13 8622.2 
16 21.7 
17) 21.1 
$/ship 20.6 22.3 22.1 
Shipyard D Shipyard E 
DDG=-9 $25.4 ppG-18 $23.5 
14 22,5 19 3821.3 
25 8618.7 
21 19.2 
22. =18,8 
20.9 22,4 











The shipyard average C&CC cost for twenty ships of the 
Class exclusive of the lead development ship was $21.7 million. 


Year in which Dollars were funded/appropriated schedule 
Shipyare A Shipyerd B Shipyard C Shipyard D Shipyard E 


No. O« NO. Q-« No. ships 
1957 (2) 1957 (2) 1957 (3) 1957 (1) 1959 (2) 
1958 (2) 1958 (2) 1958 (3) 1958 (1) 
1960 Ge 
Ts “ “2 TOTAL 
SHIPS/ 


shipyard 
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TABLE 5 


A SCHEDULE OF REPAIR COSTS BY SHIP GROUPED UNDER 
THE BUILDING SHIPYARD 














Shipyard A Shipyard B 
DDG=3 $523,791 DDG=7 $484 000 
10 751,605 8 534,000 
1i 696,211 l2 665,000 
13 
Shipyard C Shipyard PD Shipyard E 
ppG-4 $985,000 DDG-9 $774,000 DpG-18 ¢ 
5 14 885,000 19 
6 20 
15 21 
16 22 
17 





Source: U. S. Atlantic Fleet, Cruiser-Destroyer Force Letter 
of 1 February 1965 from Captain D. C. McNeill, SC, 
USN, addressed to researcher. 


U. S, Pacific Pleet, Cruiser-Destroyer Force Letter 
of 29 October 1964 from Force Material Officer 
Gustav F, Swainson, Jr. and addressed to researcher, 
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Figure 3 
The Order of Delivery Cost in Millions 
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Figure 4 
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Figure 5 
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Determination of Costs 

Change order costs for each ship of the class are 
determined by using the averaging method and the heuristic 
method (as this method assumes or postulates what remains to 
be proven, the chanre order cost is treated "as if" it was 
solved). There appears to be justification in establishing 
two figures for each shipyard, one for the original ship built 
at that yard and the other on the remaining ships built there, 
It is assured that a degree of error exists between the general 
blueprint drawings and the actual physical interration of 
all parts of the ship. It is also assumed that technical 
innovation and craftsmanship improvements will necessitate 
minor changes between the date of the contract and the comple- 
tion of the building process. It is also assumed that because 
of the learning curve theory (a worker learns as he works; and 
the more often he repeats an operation, the more efficient he 
becomes, with the result that the direct labor input per unit 
declines) the first ship will have a higher chanre order cost 
than succeeding ones. After examining the total change order 
costs for the twenty ships on page 44 it appears workable to 
establish $300,000 and $200,000 per year per ship as the change 
order cost included in the total contractor cost of the ship 
to the government. 

The cost of government furnished material for each 
ship in a class can be determined by averaring the total 
governrent furnished material cost. Since the shipbuilding 


yard has no control over these purchases and since one supplier 
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usually provides the complete set of material for the entire 
class, it can be assumed that the price for rovernment furnished 
material for each ship is a constant amount. It can be seen 
from the chart on page 42 that the cost of the DDG missile 
destroyers, the cost is $18.5 million per ship. The total for 
the twenty ships is $370 million dollars. 

The delivery cost to the government of these twenty 
ships of the DDG class exclusive of the lead development ship 
is as follows; 


Government furnished material $370 million 


Contract cost 420 million 

Change orders 13 million 
EOF million 

Delivery cost per ship $40.25 million 


The average costs per ship under the cost categories 


ares 
Contract Change orders GPM Delivery C&CO 
$21,0 0.9/0.6 18.5 $40.2/40.1 $21.7 


It can be seen that rovernment furnished material and 
change order costs can be treated as fixed costs in any 
performance analysis of the quality of work done on a given 


ship at a given shipyard, 


Cost Differences 





The significance of cost differences in building ships 
may be explained superficially by the time factor by claiming 
that work performed one year has a different dollar value than 


work performed in subsequent years. Analyses such as the 
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57 
consumer or Federal Reserve Board Industrial Production index 
are used to support this analogy. However a look at the dates 
at which contracts were budgeted appears to nullify this idea, 
With the exception of Shipyard (E) it ean be neted that the 
averare cost plus change order per shipyard for a class decreased 
as compared with the average C&CO cost for the class in contracts 
budgeted in later years. This implies that efficiency is 
increasing at a faster rate in most shipyards than the purchasing 
power of the dollar is increasing. 

This cost difference may be explained by examining the 
georpraphy of the ccuntry. There is a tendency for shipyards 
located in or near urbanized areas of one million or more 
population to have higher averare cost and change order per 
ship, per shipyard, as compared with the averare C&CO cost 
of the class. Shipyards B and C on pase 44 are in this caterory 
and seem to bear this out, Since a worker with qualified 
craftsman skills will be sought by more than one industry in a 
large urganized area, the shipbuilder in a less populated area 
has to offer higher wages to attract a man with the same skilis. 
Although there is an increase in the supply of skilled workers 
available to a shipyard in a highly populous area, this is 
not always in proportion to the total population of the area, so 
the shipyard often has to choose between lesser skilled 
craftsmen or higher contracted prices. 

A look at the chart on page 45 and Figure 11 shows a 
difference between the repair costs at shipyards A and B as 


compared with shipyards C and D, and also a difference between 
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58 
the repair costs among or between ships built at a given 
shipyard, 

One explanation for the differences between repair 
costs of ships built at different yards appears to lie in the 
quality of workmanship performed at each yard. The difference 
between repair costs cf ships built at the same yard also 
appears to life in the quality of workmanship performed, Why? 
Tt is not because of having a higher cost associated with its 
original building price. The assumption here is that more 
dollars means more work incorporated into the whole ship when 
delivered to the goveniinant thereby msking future repair costs 
less. However, if a check is made between ships numbers 3 and 
10, and 7 and 8 and 12, it is obvious that this assumption is 
not true in this case, 

The quality of work at a building shipyard is constantly 
being tested by naval inspectors to ascertain that the minimum 
general specification requirements are being met by the ship~ 
builder, However, the inspector cannot be expected to note 
the daily and hourly craftsmanship that roes into building a 
ship. This quality can be measured only by the ability of the 
ship to maintain a naval seaworthy condition for its expected 
life. 

A projection into the expected cost of repairs during 
the life of the ship leads into a discussion of how much of a 
target cost per year would be fair to use in measuring work 
done by the shipbuilding yard and at the same time aliow for 


technological and craftsmanship innovation during the next 
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59 
twenty years, 

A partial solution of this question requires an 
examination of chance order costs and repair costs taken 
separately and torether. Why not use the empirical dats 
established for change orders and the same for repair costs 
to arrive at a percentage that could relate to the contractor's 
cost? Since the criteria established for change orders and 
repair costs are a result of the same cause, technologicel 
and craftsmanship innovation, then this appears in line, 
Since the quality of work at the yard is expressed to some 
degree in the contractor's price, then it is logical to relate 
this triad of factors, 

The data on change orders indicates that one per cent 
per year of the average contract price for the class appears 
justifiable, Applying this same percentage to repair costs, 
the indication is that this one per cent per year of the 
average contract price for the class is in order. If this 
is the case, the next step is to agsk, "What compensation can 
be given to the building yard for those ships that have less 
repair costs than this figure?" and "What penalty can be 
charged against the building yard for those ships that endure 
repair costs above this figure?" These questions are beyond 
this thesis, and would certainly add to the oversll insurence 
that the quality of workmanship inte the ship was not being 
overlooked as the key management issue in costeanalysis of a 


guided missile destroyer from birth to death. 
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Shipboard Organization and Repair Costs 


One of the issues influencing repair costs is the way 
a ship is operated and organized. This area in itself is a 
field of separate study which is beyond the scope of this 
paper's central theme; however, for purposes of a vertical 
follow through on repair costs it should be recognized that food 
shipboard organization hes as its ultimate goal that of being 
an effective fighting unit. Efficient use and allocation of 
men and equipment aboard ship aid in achieving this goal. 

It is assumed that good shipboard organization principles 
and considerations are not only important to efficient shipe 
board operations but also to aid in reducing ship repair costs. 
Good shipboard organization builds into everv supervisory job 
decentralized authority and responsibility for both short and 
long range shipboard repair on shipboard equipment. 

There are two types of shipboard organizations, each 
with ita characteristics and influence on ship repair costs, 
Every shipboard organization grows from one to the other. Every 
ship that svrows and expands successfully develops in successive 
stages from a highly functional to a divisionalized type of 
organization. It accomplishes at the same time a move from a 
predominantly centralized authority to a decentralized one, 

The functional shipboard orranization is effective in 
reducing ship repair costs because it requires only one group 
of weapon facilities, one engineering function and one supply 
function, Hence, both capital and to a degree administrative 


expenses relating to shipbuilding manarement at the Bureau of 
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Ships level as mentioned in Chapter ITI are held to a minimum, 
ultimately benefitting plannine for financing naval shipbuilding. 

The divisionalized orranization structure on a ship 
breaks the functional organization into relatively small, 
self contained administrative units and aids the supervision 
of ship repair costs. With proper decentralization, each such 
division is capable of measuring its own repair costs, both 
arainest other ships and inside the ship against other divisions. 
Divisionalization ia a shipboard orranizational means of retaine 
ine the advantages of the small, funetional type of organization, 
while minimizing the disadvantares thet come with increased 
size, diversification, delivery capacity complexity, cost limits 


and trainings. 


Findings of Cost Figure 


Some of the findings resulting from a financial 
analysis and interpretation of the costs of naval ships are 
as follows: 

1. No two shipyards dulld a naval ship at the same 
averare delivery price to the government. The main reason can 
be explained in terms of reorrarphy and urbanization and now 
this relates to supply and cost of shipbuilding skills. 

(See Table 2). 

2. No two ships within a given shipyard cost the 
government the same price, This can be partially explained in 
terms of the learning curve theory of efficiency. (See Figure 9). 

3. The cost of chanre orders during the ship's building 


period can be estimated at 12% per year of the contract bid price 
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of the ship, provided it is not the first ship of the class 
built at that particular shipyard. If the latter is the case, 
1 1/2£ should be estimated. The support of these firures lies 
partially in empirical date and partially in shipbuilding 
manufacturing lorie. (See Table 2), 

4, The contract cost of the lead development ship 
(first shin of « class) costs approximately 50% more than the 
averare cost for the class. This infers a form of reseerch 
and development cost which is characteristic of the shipbuilding 
naval construction industry. 

5. The shipyard that builds the first ship of a class 
can build the remaining shirs at that yard at approximately 
5£ below the average contract cost for the class, assuming that 
other shipyards are building these same class ships. To explain 
this requires consideration of three factors: First, the problem 
aesoeciated with construction on the development have imparted 
a greater degree of mutual understanding between the rovernment 
and the craftsman as to what is best for the ship according to 
the principles of naval construction and to what the rovernment 
wants in the way of price and reneral specifications. Second, 
according to the learning curve theory the efficiency of the 
craftsmen should progress at a faster rate because of the inter- 
Play between worker participation in the decision-making process 
and shipyard management and sovernment administration. Third, 
probably the most important factor is the level of ekill inherent 
within the worker himself. (See Table 2). 


6. Government furnished matertal ia approximately 


MA Get Ve ot fa fuer’ det s LP g/ tm ise 
«mae eeh eh weeeet oat 5 pt ems ‘civeeTeeee teer FF Ft te 
81k See GOT Th ee GT jc ete t eee OF beeen Feed | 

nti) (eeeliee ot ae Calrome pow eres Laoritews 92 eLUelings 

. -(S aber? e@8) sntre® goin 

Bia, eewitiereh Neat wee le fe deri et 
ee 
TMD Rg AL APE 00S Ate 71 ee 

mise ommian Wat be aAta re tnerae AS HAte Nene Goer l eps 
“yew 
whale © De whde Vern? ont enTind tame Menge pe? eee .f 
| MER AR OE Pp Pag AED puinp ost tem ods 
ete Tropes yeeela eet 65 tees errime ierteee kot 
rhe eT cubis wanle ere mews etlndisn exe 
Se) 
ee en ee ee eee) ek 
Meme ee 6b aereted oe Meg l evens Thetee “4 : 
et led ee ef et ae 2 ey ce te eye 
TENG 68) Th 6 Mt Pa densy pee Jeyes Se ts 
ple tn DROPS beet Tetteed Get fete Pe tee ee 

ERS Gee pee epee pe tmaney fos 
eee) el 7) Geemeet Chee fortes © 24 eeereety 6 eet 
— gate wtazees elt at mebtestetewwe veerne 
WR ee ee ee 
LE Pre St af ste need) Mee 0 YE : 

vs ate ot See eee ey ; 
Vere @ Si>ere féailiet eee | 























































. |) 





























63 
constant for al11 ships of a class. It can be treated as a 
fixed cost when evaluatine the performance of work between 
shipyards and between shins, The main reasonine behind treating 
GFM as a fixed cost is because the purchase and guality of 
material in this equipment is beyond the control of the building 
shipyard. (See Table 2). 

7. The time factor in relationshin to price fluctuations 
in dollar value and purchasing power from the time when the 
contract was awarded does not appear to be a major factor in 
explaining the discrernancies between the averare C&CO cost of 
the clase and a particular ship. This is explained by the 
assumption that the rate of efficiency by workers on succeeding 
ships or later contract year ships is faster than the increases 
in consumer and industrial production indexes, (See Table 4), 

8, The georraphical factor offers a significant 
explanation of the differences in averare cost per shin between 
shipyards, It is based on the principle that the supply of 
skilled craftsmen does not increase in proportion to the 
increase in total population of an area, Consequently, the 
disparity in ware scales in hirehly urbanized locations as come 
pared with rural locations affects shipvard manarement decision- 
making as te the quality of skill thet can be purchesed at a 
given price. This situation has as its result, the quality of 
work obtained in a piven ship. (See Table 5). 

9. There appears to be a competitive advantare built 
up for future yéar bidding if a shipyerd can ret at least 


one contract to build a ship sbove the price it costs the other 


ee dri eh we (2 ewkbu «Ve | , st ee 
ee le WV save Ww Her ~~ te Co eer 
a dl ed ed 
Ve (ORRAes See eek a renee 08 Fete teem tte “~- 

See Lee ONE Oe fr tt cree 2f peer ee Lore | . 
: - le oe) 
‘Tt oo) oo Himpenizecensal weeedt adht ty OT 
et} seme eat er eet ree inemeres kee ebay 
<r an 8 nd cere Merah Raeee eee / 
te eee OP euvrrre 4! mervidd ohbeemervE eee ramies 
ee eee ee Le 
Does me eT AF WAMPLASIS PT neem ha eee 
ee ee ee omen conn) ~ onl 
































Le bi 


<a 














> 


7. 


1 WA APF SRR (ena thee ek meeey Conetee’ 
anabsv0e ie hamwte messes? Letiquequms oe 
Pe Oe ee ey emer e at moment hk et Ve 
ee 
) Oe ee ee a | 
ee sere “Ws wetddiawmy BAe 9 ~ 
oe eonl tenn? wed ee Wtta ee AS wathet tee eP | 
te mI Ae ere OTA SDE MMONE Cimon aT tm 
© ke era Of aie Chak 1) 0m ho cal tee tee “ + 
NE dt eee ett thew iy FOP we te pe eemmere siete - 
Ye 2. ee =e kl 
CURE ORR 0088 Neem = On cos mente ow" .? 
emer ap tee One tmnqenth © (1 Smhedd ee Gree oD 
ee A ee ream soe - 7 








ot. 














64 
shipyards in the same year, Compéering shipyerd D with other 
shipyards supports this generalization, This can be explained 
in terms of reserve building by the shipyard concerned, which was 
probably awerded the contract on the basis of political end 
secial considerations rather than economic considerations. 
However, the shipyard is able to compete economically in future 
contracts as & result of this reserve buildup. (See Table 4 
and Figure 9). 

10. Shipyard quality workmanship and future repair 
costes can be related in evaluating the former and forecasting 
the latter. This idee is supported by comparing repair costs 
of shins built at differert shipyards, by examining the nature 
of the present inspecting policy, by recognizine the effect of 
the sea, and by accounting for the importance of the quality 
of craftsmanship at the building shipyard. (See Table 5 and 
Figure 11). 

ll. Repair costs of ships vary on the averare from 
1% per year after delivery dete to 1.25% and 1.50% ver year 
of the averare contract price. This difference can be explained 
and attributed to the quality of workmanship performed at the 
building shipyard. (Table 5 and Pizure 11). 

12. <A guide for future repair costs can be determined 
not only for ships bullt at a particular yard, but also for 
gach ship of a class. This requires a profile pattern on each 
ship using the 1, 1 1/4, and 11/2% repair figures. This 
evaluation yardstick could serve ar a valuable tool in aiding 


manarcement within government to determine not only what present 
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65 
day costs can be expected to build shins of a particular class 
at a particular shipyard, but else what repair costs are likely 
tc develop ane what quality of work has gone into a particular 


ship. (See Figures 6, 10 and Table 4). 


Summary 


The implication of the difference between the average 
contract nlus change order cost of a shir for as class and the 
average C&CO cost of a ship for erch shipyard has broad policy 
considerations in the area of the manarement of naval ship 
construction and repair costs. Granted such considerations as 
proficiency of craftsmen, wasze scale differentials, and develon~ 
ment costs, the major element in explaining the meaning of this 
difference of costs reste in the rovernment's specifications of 
what it requires in its naval ships, 

In order to permit the vovernment to state what it 
wants, the lead or initial development shin of a class should 
have a lead time of proper duration. The time should be such 
as to sallow subsesuent shins of a class to be built at different 
yards with the benefits or refinements recognized in the 
development ship construction process. 

The complexity and nature of naval shinbuildine and 
rensir ere such that chanre order costs will be required to 
correct or install technolorical and craftsmanship innovations. 
A percentare figure of the averare contract price for the 
Class or one of the coal tarret contract price can be established. 
It appears that 1% per year of this average or tarret price 


should be the sovernment's objective, Requests for dollars 
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66 
above this figure should indicate that the craftsmanship at a 
shipyard requires increased supervision by management through 
better selection of craftsmen or imnroved training or both, 

The development shipyard for a class of ship has a 
responsibility to ensure that the best naval shipbuilding and 
architectural principles are given adequate consideration. 

It can fulfill this responsibility only if its craftsmen are 
effective and highly qualified and only if its wanagenent is 
efficient. These considerations are inreredients that the 
rovernment decision-makinre precess has to weirh in selecting 
a qualified shipyard amone the shipbuildine bidders, 

It can be sgen that when the rovernment decision-maker 
tries to interpret and analyze naval shiobuilding and repair 
costs he is faced with @ complex and dynamic problem, He must 
know not only the significance of sreorraphy, time, urbanization, 
ware scales, and price indexes factors, but also the importance 
of the qualifications of the development shipyard, chance order 
necessities, the skills of the workers, and the commitment of 
rovernment to the original bidders for the class of ships to 
be built, 

It is recornized that the need for deciding what 
shipyard will build a shir or what the repair cost of a ship 
should be emerges from the sovernment function of providing 
national security for the country, which has unlimited military 
demands in a country of limited resources. Therefore, proper 
manarement to provide efficient use and allocation of these 


resources is the order of business of the government policy and 
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67 
decision-maker, 
The performance evaluation of the shipbuilding yard 
Coes not end when the contracted shin is delivered to the 
government, It lasts throughout the life of that ship by 
notine the relationship of any future renair costs to the 


shipyard in which it was built. 
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CHAPTER IV 


CONCLUSIONS 


The nature of shipbullding management is such that 
there is no alternative to a careful description of the issues 
and a total manarement view of the workings of the lercislative 
and executive Naval Shipbuilding mechanism. Not only does a4 
Shipbuilding manarer need to know the nature of shipbuilding 
end repair costs, but he must also have & total approach on 
management issues and functions to explain, analyze and interpret 
the naval shipbuilding cost problem. 

The need for naval shipbuilding in the United States 
stems from the rovernment's function of providing national 
security with limited human and material resources, and 
necessitates as the roali of naval shipbuilding manarement, the 
efficient use and allocation of these resources. 

The opening chapter of this paper dealt with the problem 
of planning for financing naval ship building and discussed the 
complexity and magnitude of navel shipbuilding throurh the 
interplay of various organizations involved in the budeeting 
process. The shipbuilding appropriation was identified as 
part of the Defense Department's Program Structure and the 
source of money for naval shipbuilding was explained, 


Chapter II on management dealt with the problem of 
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controlling shipbuilding expenditures through a properly 
designed information reporting system, However, complete 
control through the Bureau of Ships is changing and may cause 
a shift to a centralized control by the Depvartment of Defense, 

Chapter ITI on the nature of building and repair costs 
of the rutded missile destrover dealt with the problem of 
evaluatine, recognizing, and maintaining shipbuilding crafts- 
manship through statistical decision-making. An examination 
of the four types of costs--contract, change orders, rovernment 
furnished material, and renpair--makes possible s comprehension 
of the amount of rovernment investment in naval shipbuilding 
and repair costs. Shipyards were compared, measured, and 
explained in terms of time, geography and quality of work 
influence on costs. The interpretation of this financial data 
on naval shins leads to the finding that an imorovement in 
managing naval shipbuilldinrs costs can be achieved throurch 
recognizing the role of sovernment, more effective use of the 
concept and practice of the development ship and development 
shipyard qualifications, 

The performance evaluation of a shipbuildine yard 
aoes not end when the contracted ship is delivered to the 
povernment. Further studies are needed to develop an incentive 
system through repair cost comparisons whereby 4 shipbuilding 
yard is compensated according to the quality of its workmanship. 
Since the matter of value or performance is not readily apparent 
in naval shipbuilding manarement, a manarer is forced to rely 


on the less reliable factors of building yard reputetion and 
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70 
& presumption that the quality of hidden elements is equal 
to those on the surfece, which can readily be evaluated by 
naval inspectors. 

The principles of organizing for the efficient and 
effective utilization of a ship to achieve the objectives of 
providing national security efficiently and effectively is 
mentioned in Chapter TII. An introduction to the point that 
organization considerations are important to efficient shipboard 
operations and ultimately affect ship repsir costs is made. 

In developine an effective management approach to 
naval shipbuilding, it is necessary for a manager to have a 
thorough understanding of the problems of a shin's lifetime 
building and repair costs. The crux in naval shipbuilding costs 
lies in the skills and conceptions of its manarers. Change and 
improvement are the laws of life, and those managers who do 
not concern themselves with manarsement effectiveness will impede 


the progress of efficient naval shipbuilding. 
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APPENDIX 


ORIGINAL COMMANDING OFFICERS OF TRE DDG CLASS 





Ship Commanding Officer 
USS CHARLES F. ADAMS (DDG-2) CDR W. R. MUNROE 

USS JOHN KING (DDG 3) CDR A. M. SACKETT 
USS LAWRENCE (bpG 4) CDR T. W. WALSH 

USS BIDDLE (DDG 5) CDR P. ROTH 

USS BARNEY (pna 6) CDR J. J. DOAK,, IR. 
USS HENRY B WILSON (DDG 7) CDR L. D. CANEY 

USS LYNDE MeCORMICK (pp 8) CDR E. S. CORNWALL 
USS TOWERS (DDG 9) CDR L. D. CUMMINS 
USS SAMPSON (DDG 10) COR F. it. TOSe 

USS SELLERS (DDG 11) CDR W. R. JOHNSON 
USS ROBISON (DDG 12) wae. TY. COX 

USS HORL (DDG 13) CDR A. W. SLIFER 
USS BUCHANAN (DDG 14) CDR D. A. WEBSTER 
USS BERKELEY (DDG 15) CDR W. &. HARPER, JR. 
USS JOSEPH STRAUSS (DPG 16) CDR W. M. A. GREENE 
USS CONYNHAM (DDG 17) CDR E. P. SMITH 

USS SEMMES (pnG 18) CDR R. G. ALEXANDER 
USS TATTNALL (DDG 19) CDR W. F. REGAN 

USS GOLDSBOROUGH (DDG 20) COR C. OWLLER, Jz. 
USS COCHRANE (DDG 21) CDR F, W. BENSON, JR. 
USS BENJAMIN STODDERT (DnG 22) CDR W. M,. MEGINNIS 


Source: Department of the Navy, Naval History Secticn. 
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